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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that 
the transition operation of a liquid crystal display device 
having an OCB(optically compensated birefringence) 
mode cannot be reliably carried out. 
SOLUTION: In this liquid crystal display device, it is 
made possible to apply a transverse electric field equal 
to or higher than a threshold required for the complete 
transition of the alignment of liquid crystal molecules of 
the OCB mode being on a pixel electrode from spray 
alignment to bend alignment by forming a wiring with an 
electrically conductive film identical to or different from 
that of a pixel electrode which is electrically separated 
from an active element and the pixel electrode on a 
layer identical to or different from the pixel electrode 
existing between adjacent pixel electrodes. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
"So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The liquid crystal display characterized 
by forming wiring in the layer of an adjoining 
pixel electrode and this pixel inter-electrode layer 
by the same conductive film as a pixel electrode in 
the active matrix liquid crystal display by which 
the active element was connected to the pixel 
electrode formed by the conductive film for 
impressing an electrical potential difference to a 
liquid crystal layer with OCB (Optically 
Compensated Birefringence) mode. 
[Claim 2] Wiring formed in said pixel electrode 
and pixel inter-electrode in said liquid crystal 
display is a liquid crystal display according to 
claim 1 characterized by being horizontally 
arranged to the direction of image display. 
[Claim 3] Wiring formed in said pixel electrode 
and pixel inter-electrode in said liquid crystal 
display is a liquid crystal display according to 
claim 1 characterized by being perpendicularly 
arranged to the direction of image display. 
[Claim 4] Wiring formed in said pixel electrode 
and pixel inter-electrode in said liquid crystal 
display is a liquid crystal display according to 
claim 1 characterized by being arranged to a 
horizontal direction and a perpendicular direction 
to the direction of image display at coincidence. 
[Claim 5] Wiring formed in said pixel electrode 
and pixel inter-electrode in said liquid crystal 
display is a liquid crystal display according to 
claim 1 characterized by having a means by which 
it dissociates electrically with the active element 
and the pixel electrode on the substrate which 
forms an active element, and an electrical 
potential difference can be impressed from the 
exterior. 

[Claim 6] It is the liquid crystal display 
characterized by having a means by which wiring 
is formed between said pixel electrodes and pixel 
electrodes by conductive film which is different 
from a pixel electrode in the layer of a different 
layer from a pixel electrode, said wiring is 
electrically separated with the active element and 
the pixel electrode on the substrate which forms 
an active element, and an electrical potential 
difference can be impressed from the exterior. 
[Claim 7] Wiring formed between said pixel 
electrodes and pixel electrodes in said liquid 



crystal display is a liquid crystal display according 
to claim 6 characterized by being horizontally 
arranged to the direction of image display. 
[Claim 8] Wiring formed between said pixel 
electrodes and pixel electrodes in said liquid 
crystal display is a liquid crystal display according 
to claim 6 characterized by being perpendicularly 
arranged to the direction of image display. 
[Claim 9] Wiring formed between said pixel 
electrodes and pixel electrodes in said liquid 
crystal display is a liquid crystal display according 
to claim 6 characterized by being arranged to a 
horizontal direction and a perpendicular direction 
to the direction of image display at coincidence. 
[Claim 10] It is the liquid crystal display 
characterized by having a means by which wiring 
is formed in the layer of a different layer from a 
pixel electrode between said pixel electrodes and 
pixel electrodes by the same conductive film as a 
pixel electrode, said wiring is electrically 
separated with the active element and the pixel 
electrode on the substrate which forms an active 
element, and an electrical potential difference can 
be impressed from the exterior. 
[Claim 11] Wiring formed between said pixel 
electrodes and pixel electrodes in said liquid 
crystal display is a liquid crystal display according 
to claim 10 characterized by being horizontally 
arranged to the direction of image display. 
[Claim 12] Wiring formed between said pixel 
electrodes and pixel electrodes in said liquid 
crystal display is a liquid crystal display according 
to claim 10 characterized by being perpendicularly 
arranged to the direction of image display. 
[Claim 13] Wiring formed between said pixel 
electrodes and pixel electrodes in said liquid 
crystal display is a liquid crystal display according 
to claim 10 characterized by being arranged to a 
horizontal direction and a perpendicular direction 
to the direction of image display at coincidence. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the liquid crystal display aiming at controlling the 
direction of liquid crystal molecular orientation on 
a pixel electrode by the electric field from the 
outside in the active matrix liquid crystal display 
by which the active element was connected to the 
pixel electrode formed by the conductive film for 
impressing an electrical potential difference to a 
liquid crystal layer with OCB (Optically 
Compensated Birefringence) mode. 
[0002] 

[Description of the Prior Art] In the liquid crystal 
display with the conventional OCB (Optically 
Compensated Birefringence) mode, since it has a 
function as a liquid crystal display after 
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performing transition actuation to bend 
orientation from spray orientation for the 
molecular orientation of liquid crystal, just before 
performing image display the transition 
'nucleation for carrying out completely transition 
actuation by the electrical-potential-difference 
.impression from the outside is required, and some 
configurations as the approach of transition 
nucleation are proposed. 

[0003] The transition nucleation approach in the 
conventional OCB mode liquid crystal display is 
explained below. It is the pixel electrode with 
which drawing 6 shows the planar structure of the 
pixel polar zone of the liquid crystal display in a 
configuration conventionally, 60 adjoins the pixel 
electrode in a usual picture area, and 61 adjoins 
60. Moreover, drawing 7 shows the cross- section 
structure of the above-mentioned pixel polar zone, 
and shows the A*A' cross section in drawing 6 . 
They are active elements, such as TFT (Thin Film 
Transistor) by which 70 and 71 are the pixel 
electrodes which adjoin mutually, and 72 was 
connected to the pixel electrode. 73 is a liquid 
crystal layer with which a liquid crystal 
ingredient is filled up. 74 is a counterelectrode. 
[0004] The pixel 70 which adjoins the liquid 
crystal molecular orientation in OCB mode in 
order to perform transition actuation to bend 
orientation from spray orientation, and the signal 
level which gave the potential difference among 71 
are written in through an active element, and . 
maintenance actuation is carried out. According to 
the effectiveness of the horizontal electric field 75 
under the effect of this potential difference, 
transition is performed to bend orientation from 
spray orientation, and when that bend orientation 
advances in a pixel, the image display of a pixel 
ihter electrode liquid crystal molecule becomes 
possible. 
[0005] 

[Problem(s) to be Solved by the Invention] In the 
conventional pixel configuration, however, the 
potential for performing writing / maintenance 
actuation to each pixel through an active element 
When receive a limit in the withstand voltage of 
an active element, for example., the withstand 
voltage of an active element is 20V, 20V are max, 
when the threshold of an electrical potential 
difference required for the transition to bend 
orientation from spray orientation is more than 
20V, transition may not be performed completely, 
and the absolute value of the electrical potential 
difference impressed between contiguity pixels 
serves as a big technical problem called 
degradation of the image display grace in OCB 
mode. 

[0006] In this invention, in view of t his situation, 
the large horizontal electric field for transferring 



completely the liquid crystal molecular orientation 
on a pixel electrode to bend orientation from spray 
orientation can be taken, and it aims at realizing 
perfect transition and securing the image display 
grace in OCB mode. 
[0007] 

[Means for Solving the Problem] Impression of the 
horizontal electric field beyond a threshold 
required for pixel inter-electrode the pixel 
electrode, this layer, or a different layer which the 
liquid crystal display of this invention adjoins in 
order to solve the technical problem mentioned 
above in order to transfer completely the liquid 
crystal molecular orientation on a pixel electrode 
to bend orientation from spray orientation by 
forming wiring by the same conductive film as an 
active element and a pixel electrode, and the pixel 
electrode separated electrically or different 
conductive film is enabled. 
[0008] 

[Embodiment of the Invention] Hereafter, the 
gestalt of operation of this invention is explained 
with reference to a drawing. 

(Gestalt 1 of operation) The gestalt 1 of operation 
of this invention is first explained with reference 
to a drawing. It is the pixel electrode with which 
drawing 1 shows the planar structure of the pixel 
polar zone of the liquid crystal display in the 
gestalt 1 of operation of this invention, 1 adjoins 
the pixel electrode in a usual picture area, and 2 
adjoins 1, and 3 is a wiring electrode arranged the 
pixel inter-electrode which 1 and 2 adjoin. The 
wiring electrode of 3 is arranged at this layer on a 
substrate, and is formed in said 1 and 2 by the 
same conductive film as said 1 and 2. Drawing 2 
shows the cross - section structure of said pixel 
polar zone, and shows the A- A' cross section in 
drawing 1 . 20 and 21 are the pixel electrodes 
which adjoin mutually, and, as for active elements, 
such as TFT (Thin Film Transistor) by which 22 
was connected to the pixel electrode, the liquid 
crystal layer with which, as for 23, a liquid crystal 
ingredient is filled up, and 24, the wiring electrode 
with which 25 has been arranged the pixel 
inter-electrode which 20 and 21 adjoin at the 
counterelectrode pan, and 26 are a pixel electrode 
and the wiring inter-electrode direction of 
horizontal electric field. 

[0009] Moreover, drawing 3 is what shows the 
equal circuit of the substrate with which said pixel 
electrode has been arranged. The active element 
by which 30 was connected to the pixel electrode 
and 31 was connected to said pixel electrode, the 
scan electrode by which 32 was connected to said 
31, The signal electrode connected in order that 33 
might supply a signal to said 31, the drive circuit 
where 34 was connected to 32, It has a means by 
which 35 shows the drive circuit connected to 33, 
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and 36 is in the condition of having dissociated, 
with the component which shows the wiring 
electrode arranged said adjoining pixel 
inter-electrode, and was electrically shown in said 
" 30-35, and an electrical potential difference can be 
impressed from the exterior. 

.[0010] The signal level which is in the pixel 
electrode 30 about the liquid crystal molecular 
orientation in OCB mode in order to perform 
transition actuation to bend orientation from 
spray orientation is written in through an active 
element 31, and . maintenance actuation is carried 
out. Transition is performed by changing the 
potential of 36 to coincidence at this time, and 
making horizontal electric field impress between 
30 and 36. If it is impressed by wiring of 36 30V as 
an example when the pixel electrode 30 is made to 
carry out writing / maintenance actuation of the 
signal level of 5 V, the electrical potential 
difference of 25V is impressed to inter-electrode 
[ of 30 and 36 ] as an absolute value, and when the 
threshold of an electrical potential difference 
required for the transition to bend orientation 
from spray orientation is 20V, transition will be 
performed completely. Transition can set the 
absolute value of the electrical potential difference 
impressed to 36 at this time as the electrical 
potential difference which can be performed 
completely, without receiving a limit of the 
withstand voltage of an active element and a drive 
circuit. In addition, although determined 
according to an inter-electrode tooth space, an 
electrode configuration, and a presentation and 
orientation condition of a liquid crystal ingredient, 
since the threshold of an electrical potential 
difference required for transition can impress the 
electrical potential difference more than the 
threshold voltage of transition to arbitration with 
the potential of 36, the positive transition of it is 
attained. 

[0011] Moreover, wiring of 36 may be set as 
common potential between each pixel, and may be 
set as arbitration for every pixel. Furthermore, if 
it is between contiguity pixels, there will be no 
limit in a configuration and an arrangement 
location. Moreover, any of the TFT configuration 
which used ingredients, such as single crystal 
silicon, amorphous silicon, and polycrystalline 
silicon, and a diode configuration are sufficient as 
the active element connected to the pixel electrode. 
[0012] (Gestalt 2 of operation) Next, the gestalt 2 
of operation of this invention is explained with 
reference to a drawing. It is the pixel electrode 
with which drawing 4 shows the planar structure 
of the pixel polar zone of the liquid crystal display 
in the gestalt 2 of operation of this invention, 40 
adjoins the pixel electrode in a usual picture area, 
and 41 adjoins 40, and 42 is a wiring electrode 



arranged at another pixel inter-electrode layer 
which 40 and 41 adjoin. The wiring electrode of 42 
is formed in said 40 and 41 by conductive film 
which is arranged at another layer on a substrate, 
and is different from said 40 and 41. Drawing 5 
shows the cross- section structure of said pixel 
polar zone, and shows the A A' cross section in 
drawing 4 . 50 and 51 are the pixel electrodes 
which adjoin mutually, and, as for active elements, 
such as TFT (Thin Film Transistor) by which 52 
was connected to the pixel electrode, the liquid 
crystal layer with which, as for 53, a liquid crystal 
ingredient is filled up, and 54, the wiring electrode 
with which 55 has been arranged in another pixel 
inter electrode layer which 50 and 51 adjoin at the 
counterelectrode pan, an interlayer insulation film 
said 55 and pixel inter electrode in 56, and 57 are 
a pixel electrode and the wiring inter electrode 
direction of horizontal electric field. Moreover, the 
equal circuit of the substrate with which said pixel 
electrode has been arranged is the same as 
drawing 3 shown in the example 1. 
[0013] The horizontal electric field 57 in which it 
influences a liquid crystal molecule to the 
electrical potential difference impressed between 
50 and 55 in the liquid crystal molecular 
orientation in OCB mode since wiring of 55 is 
arranged at the layer from which the pixel 
electrode was separated by the insulator layer of 
56 etc. although the actuation for performing 
transition actuation to bend orientation from 
spray orientation is the same as that of an 
example 1 become smaller than the case of an 
example 1. However, since arbitration can be 
made to carry out the seal of approval of the 
electrical potential difference to 55, the 
effectiveness for performing transition does not 
change. 

[0014] Moreover, if it is another layer between 
contiguity pixels, there will be no limit in a 
configuration and an arrangement location. 
Furthermore, since the wiring electrode of 42 of 
drawing 4 is arranged at the pixel electrode and 
another layer, it may have a top view top pixel 
electrode and a lap. Moreover, the wiring electrode 
of 42 of drawing 4 may be formed by the same 
conductive film as the adjoining pixel electrodes 
40 and 41. 
[0015] 

[Effect of the Invention] The liquid crystal display 
of this invention in a pixel electrode, this layer, or 
a different layer pixel inter electrode [ adjoining ] 
so that clearly from the place explained above By 
forming wiring by the same conductive film as an 
active element and a pixel electrode, and the pixel 
electrode separated electrically, or different 
conductive film The effective effectiveness of 
enabling impression of the horizontal electric field 
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beyond a threshold required in order to transfer 
completely the liquid crystal molecular orientation 
in the OCB mode on a pixel electrode to bend 
orientation from spray orientation can be acquired, 
"and industrial value is large. 

f .[Brief Description of the Drawings] 
[Drawing ll The planar structure Fig. of the pixel 
polar zone of the liquid crystal display in the 
gestalt 1 of operation of this invention 
[Drawing 2l Cross- section structural drawing of 
the pixel polar zone of the liquid crystal display in 
the gestalt 1 of operation 

[Drawing 31 The representative circuit schematic 
of the substrate with which the pixel electrode of 
the liquid crystal display in the gestalt 1 of 
operation has been arranged 

fDrawing 4l The planar structure Fig. of the pixel 
polar zone of the liquid crystal display in the 
gestalt 2 of operation of this invention 
fDrawing 51 Cross- section structural drawing of 
the pixel polar zone of the liquid crystal display in 
the gestalt 2 of operation 

[Drawing 6l The planar structure Fig. of the pixel 

polar zone of a liquid crystal display [ in / 

conventionally / a configuration ] 

[Drawing 7l Cross- section structural drawing of 

the pixel polar zone of a liquid crystal display [ in / 

conventionally / a configuration ] 

[Description of Notations] 

1 Pixel Electrode in Usual Picture Area 

2 Pixel Electrode Which Adjoins 1 

3 Wiring Electrode Arranged Adjoining Pixel 
Inter-electrode 

20 Pixel Electrode in Usual Picture Area 

21 Pixel Electrode Which Adjoins 20 

22 Active Elements, Such as TFT (Thin Film 
Transistor) Connected to Pixel Electrode 

23 Liquid Crystal Layer 

24 Counterelectrode 

25 Wiring Electrode Arranged Adjoining Pixel 
Interelectrode 

26 Pixel Electrode and the Wiring Inter electrode 
Direction of Horizontal Electric Field 

30 Pixel Electrode 

31 Active Element Connected to 30 

32 Scan Electrode 

33 Signal Electrode 

34 Drive Circuit Connected to 32 

35 Drive Circuit Connected to 33 

36 Wiring Electrode Arranged Adjoining Pixel 
Interelectrode 

40 Pixel Electrode in Usual Picture Area 

41 Pixel Electrode Which Adjoins 40 

42 Wiring Electrode Arranged Adjoining Pixel 
Inter-electrode 

50 Pixel Electrode in Usual Picture Area 

51 Pixel Electrode Which Adjoins 50 



52 Active Elements, Such as TFT (Thin Film 
Transistor) Connected to Pixel Electrode 

53 Liquid Crystal Layer 

54 Counterelectrode 

55 Wiring Electrode Arranged Adjoining Pixel 
Interelectrode 

56 Interlayer Insulation Film between 50 and 55 

57 Pixel Electrode and the Wiring Inter electrode 
Direction of Horizontal Electric Field 

60 Pixel Electrode in Usual Picture Area 
6.1 Pixel Electrode Which Adjoins 60 

70 Pixel Electrode in Usual Picture Area 

71 Pixel Electrode Which Adjoins 70 

72 Active Elements, Such as TFT (Thin Film 
Transistor) Connected to Pixel Electrode 

73 Liquid Crystal Layer 

74 Counterelectrode 

75 The Direction of Horizontal Electric Field 
between Pixels 
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